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SAVING LIFE BY BARRICADING IN MINES AND 
TUNNELS aT TIMES OF DISASTER] 


By D. Harrington@ and hi. W. von Bernewitz® 


The erection of barricades by men who are shut orf from escape in mines 
at time of fire or after an exnlosion nas been consisvently advocated by the 
United States Bureau of Mines. Largely through the publicity given by the 
bureau to this excellent type of emergency safety endeavor, several hundred 
lives have been saved during tiie past 20 years, One of the earliest instances 
of barricading in the United Stetes of which there is feirly complete record 
was in connection with the Cherry mine fire in Illinois in 1909; in this fire 
259 lives were lost, tut 20 men were saved by two barricades and rere brought 
safely to tne surface after seven days. In-another coal-mine fire, follored 
later on by an exnlosion, at Delagua, Colo., in 1510, 79 lives vere lost, but 
18 men saved themselves by erecting canvas brattices or barricades; the miners 
in one barricade were removed safely after. five nours and those in another 
after 21 hours, In 1¢11, after an explosion in 2 coal mine at Briceville, 
Tenn., in which 84 lives were lost, five persons vere crougrt out alive efter 
58 hours behind a barricade, ‘Twenty hours after an explosion in riich 73 
rere killed at h.cCurtain, Okla., in 1912, 12 men were taken ovt alive and one 
dead from behind a barricade or partition constructed of canvas. In 1914, 
after an explosion at Eccles, w. Va., in which 181 vere killed, 35 wen barri- 
caded themselves in one place and after four hours were brovgut to the surface 
alive: this barricede was also of canvas. In 1915, 112 men were killed in an 
explosion at Layland, W. Va., but two groups of men, 47 in all, were able to 
barricade themselves; after four days 46 men::were rescued alive, but one man 
ras dead. In 1915, an explosion at Boomer, W. Va., xilled 23, but 27 others 
barricaded themselves in one place and after seven hours came ovi alive, All 
of the foregoing instances of barricading vere in coal mines. In 1917 there 
rere three cases of berricading in a Montana metal-mine fire (the North Butte) 
during which 163 lives were lost. One of the barricades, sheltering 19 men, 
failed because the region barricaded was in porous broken ground through which 
the poisonous gases seeped and killed the entire group. From another of the 
barricades, engineered by an assistant foreman, 8 men rere taken out, 6 uncon- 
scious and 2 dead, 50 hours after the fire startea. The 6 unconscious men lived, 
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1 The Bureau of mines will welcome reprinting of tuis paper, provided the 
following footnote acknowledgment is used: "Revrinted from U. S. Bureau 
of Mines Information Circular 6701." 

¢ Chief engineer, Safety Division, U. S. Bureau of Mines, washington, D.C; 

3 Safety Division, U. S, Bureau of Mines, Wasnington, D. C. 
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but the assistant foreman wio directed ti.e men was %ne of the 2 wno Lad died. 
In the third case of barricading inthis méetal-mine fire, 2° men, also led by 
an assistant foreman, xept themselves closed in for about o6 hours and then 
troxe the berricade or ‘bulikiesé, 25 -oing.in one direction.to safety, and 4, 
including the assistant foreman, going in another direction to death from 
poisonous gases. Tnere nave been a nuwber of otnmer cases of bdarricading, 
some successful and otcers a failure...-Probably the torst failure was that in 
the argonaut (#old) wine fire in California ‘in 1922;:all of a group of 46 
miners berind a Pe eae vere ‘found dead * Tien reached after = deys. 

turing tire fiscal year vesaiae sie 20, 1550, Ps neces, division of the 
United Stetes Bureau of i.ines cauwe into toucn witr five instances of barri- 
cading. Five groups’ of winers orotected:.tremselves by: Larricading after ex- 
plosions in three | mines,“ anc at least «7.lives were ‘seved in tunis manner. In 
addition to these cases after explosions, in one mine fire vhere a. number Of 
lives rere threatened’ by zases, cool-hecded:rorx by sowe of..the mine officials 
in ‘engineering ‘barricades probably saved 89 lives; in one section. e2 .persons 
barricaded themselves, in anotLer place 27 men remained ina. section, of... an ; 
underground tunnel tetreen two doors and kept the gases ont oy: filling. in the 
crecks around the doors,’ and in still anotrer part of .the mine 4OQ.others: | 
opened one ‘door to “allow: tre poisonous gases to go past tue place there they 
closéd theuselves off by ‘gutting anotuer door and making it air-tight; after 
tae fire was fought and‘ finally extinguished, the barricaded persons were re- 
leesed, some of then: aut rer ne Consigerectyas nena none ead from the 
ZOS8E8. 2 : SO ae 

: at the disaster of: Fovember 5, 1930, at. -Allfield, ee in ain 82 

persons were killed ‘out of a total:of about 220 who rere in the mine, one of. 
the’ encouraging features was the finding of 1¢:men-alive (abot 10 hours | 
after thé: explosion) behind -a' barricade...These men rere not within ‘the zone 
‘of flame or violence, and while not harmed by the explosion, rere being 
hemmed in by smoke and poisonous sases immediately after the exvlosion.. They 
retreated tovard: the end of’-one of the underground tunnels and erected a - 
partition, or barricade, across the tunnel or- entry, shutting out the gases 
of the ervlosion, The barricade "as constructed of a type of burlap termed 
"brattice cloth" in: coal mining, supplemented oy jumpers, shirts, and other 
articles of the mer's clotning, to close any: holes in. the partition through 
‘which the’ poisonous gases. mignt seep:.or flor, iizen. these 19 mea were. found . 
by” rescuers, about 10 Hours' after tne explosion,: all. but two or, three of them 
were unconscious, or semiconscious, but all revived and lived, some of ‘them 
after having veen' given artificial: respiration, wita, adninistration. of oxge 
“and: ‘other treatment’ by first-aid men and doctors .at-tne mine and later at the 
hospital. © In Snotner vart- -of ‘thé mine, seven others ada. attempted to barri- 
cade tnemsélves and nad-actually erected-.a partition... The gases, however, had 
entered. the place, possibly before completion ‘of tie partition, and wuen tne 
barricade vas torn down abo:t ‘13 ‘hours’ after the explosion ‘the men were dead 
and apparently had been dead for several rica ee - % 
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I.c. 6701 


In 1923, the United States Bureau of Mines nuplisned Miners' Circular 25, 
cvearing practically the same title as does this Information Circular, wrick is 
available to individuals as well as to mining cowpanies for distribution to 
toeir emslovees. In it tne gases found in mines are briefly described, the 
changes in @ mine atmosphere which are likely to take place during « fire or 
explosion are explained, suggestions are made as to wnat to do at the time of 
fire or explosion, a tabvlation is given of ikmown barricading incidents large- 
ly in mines of the United States frou 190S to 1925, and the types of barri- 
cades constructed in eleven coal mines and in tnree metal mines thereby 324 
lives were saved are described in some cases witi sxetcies aad photographs. 
Otuer means of self-preservation such as refuge chambers and the use of com- 
pressed air, are descricoed; manipulation of doors and other types of draft 
control are also treated. 


Due at least in part to’ data given in Miners' Circular 25 and to the 
teachings of the field men of the Bureau of Mines as well as. (in one case at 
least) through the motion picture films of the Bureau of Mines, the practice 
of barricading became fairly widely known and understood.’ The number of lives 
saved by this means since Miners! Circular.25 appeared in 1923 has amounted to 
at least 30C. To date as many as 727 lives are known to have been saved by 
barricading in mines of tke United States since 1905, two additional cases saving 
103 lives naving been added to the period 1909 to 1923 covered by Miners' Circular 25, 


The accompany ing table gives some of the essential details, 


The barricades in general are merely some xind of hastily constructed but 
practically air-tight "stopping" or temporary wall or partition placed across 
one or more underground openings in sucn manner that tnere is little or no 
ingress or egress of air, the effect being essentially the same as the closing 
of the door of a cellar waich has but one opening. Those who go behind the 
barricade are then depencent for breath upon the air within tne enclosed ree 
gion, and one of tke mistakes which as been made in tue past in barricading 
is not to enclose within the barricade a space large enough to -nold a suffi- 
cient volume of air. Generally but little time is available for the construc- 
tion of a barricade; however, heavy bulkheads have been made of timber laid 
"skin to skin," with the spaces between timbers filled with mad, clothing, 
etc.; boards have been used successfully by chinkinz tne spaces between the 
toards and between the ends of the boards and the mine walls with cloth, mud, 
etc., the cloth frequently being the clothing of the entrapped men; parti- - 
tions or barricades nave been constructed largely of canvas or brattice cloth; 
and successful barricades nave been made by erecting two walls of coal or rock 
about 2 or 3 feet apart and filling the space between tie vallis: with finely 
divided dry, or preferably ret, coal or dirt. 


ahile not in.any way relaxing efforts to prevent fires and explosions, some 
progressive mining companies have adopted the practice of providing beforehand 
siitable materials or equipment or places for btarricading or to give the effect 
of barricading in case of fire or exnlosion or similar accident. One of the 
large copper mines in Arizona has established in the various levels of the mine 
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over 50 "safety chambers” with air-tight doors behind which men who may be in 
danger from poiscnous gases from fires or from blasting in sulphide ores may 
enclose! themselves. These safety © chambers are provided with electric lights, 
drinking water, compressed-air pipes and valves, and other ‘accessories which ~ 
might be of aid to men forced-to remain in these safety chambers for consid- _ 
erable -nrerinds. of time. While these safety chambers have not’ been needed in 
this particular inine in so far as mine fires are concerned, they have been 
used. to. very good advantage py. underground eee to: Roca poteouous fumes 
from blasting. : 


There are numerous ate cee onE of: tie satsey or’ “retine chamber idea in 
both coal and metal mines. One ¢oal-mining company in Pennsylvania has gone 
to considerable expénse to provide concrete-lined refuge rooms of a permanent 
character in parts of the mine, these rooms beinz connécted'to the surface by 
drill holes through which air, water, food, etc., may be-sent to persons who- 
may be forced to use them; and the electric lights, water, heating facilities, 
telephone, etc., are connected to‘surface sources of supply, and hence are not 
likely:to be put out of ¢ormm ri Ssion. in case of: underground fire or explosion. : 
Some cf these refuge.chambers ‘are well outfitted as underground emergency 
hospitals,: and -the first~+aid and other: emergency hospital equipment is avail- 
able ‘for use. ce any. of the emer eres happen “eG be" aaa 

Where two mines aaete ad are’ required by law.or for some: sther reason - 60° 
saiwteta access to or through each other, a rescue chamber can usually be con-~ 
structed at little expense. Such a place has been prepared and is maintained 
in a crosscut which connects the 5700-foot level (incline depth) of two deep 
metal mines in California. This chamber was-:made by enclosing about 75 feet 
of crosscut between. two concrete bulkheads with close-fitting iron doors. A 
2-inch air line, l-inch water line; and wire:for mine telephone enter the 
chamber from both mines, the two systems being separate and independent of one 
another. The chamber also contains four fire extinguishers and 290 feet of 


In a large-capacity, modernly equipped, and up-to-date Canadian metal 
mine, refuge stations, averaging jabout 6,500 cuble feet in size and of a number 
to accommodate comfortably -all men in that area, mve been established on pro- 
ducing levels and in;fresh airways... They are in dead ends or in specially 
driven headings iin new. ground. Tight-fitting doors have:-been attached. All:. 
stations are equipped vith electric lights; telephone, and compressed-air and- . 
water pipes, besides other equipment. So that the mon may know where these 
stations are, ae eat lunch in ae: also, ree are held in them. 


‘Oierivors of mine a Saaioas: or: fires. are ‘Likely to. meeuie panic epeicken 
during the period more or less imnediately after the fire or explosion; -fre- 
quently they make a dash to try to reach the surface, through the accustomed 
path, and in many cases have -been-killed while battling their way through 
heated air, smoke; and gases... Gbservation by Bureau of Mines safety men over 
many years presents convincing proof: that persons who survive in mines after 
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exclosions or fires are fer more likely to ce saved ultimately if instead of 
trying to force their way through smoxe, 4-.ses, etc., they retreat to some 
"blind end" ana try tc protect themselves from the hiruwful gases by barricad- 
ing, tacing precautions if rossible to cuoose a place vitn large volume of 
air and not to ccoose a place in which the air has already teen vitiated. 


During, 1950, a varricace was e:nibitea by the tinited States Bureau of 
wines at several conventions or meetins of those interested in safety in 
mining. Mine timbers, board, coal, and rock vere used. aA large mun Srowecd 
tne section of & mine affected by an explosion ano viere tne air was short- 
circuited ard tne barricade biilt. Suitable signs were at hand to try to make 
the ezhitit clear to understaida, and it attracted considerable attention from 
coal operators, miners, and tie public, anda caused numerous arguments of 
various «xinds, all of Which ultimately were of educztional value. 


To instruct men how to protect themselves at time of disaster underground, 
several mining companies and mining organizations at first-aid and mine-rescue 
contests have in recent years stuged problens in barricading. One proressive 
coal-mining company staged the following: a section of a mine is laid off on 
the surface by means of posts and wire rove. <A nunber of miners, a snot firer, 
ana an assistant foreman are supposed to be at werk in the various rooms and 
entries. Fire is discovered and an alarm is given. The men assemble and they 
hang & cenvas across the main entry. after some ez:nloration in which they find 
escape cut off tuey decide to tuild a barricade and proceed to collect suitable 
materials; in this case, canvas ard ctner materials are so placed that they can 
be assembled. When the barricade is finisled the men avait rescue rhich takes 
place in about 30 minutes from the start of tne proolem, altinough 12 nours are 
supposed to elapse, 


The year 1932 up to December 1 promised to have tne lowest coal~mine 
fatality rate of any period in the history of american mining during the 
present century, even though early in the year three exvlosions in Virginia 
had killed 54 men, Eowever, explosions vere nwierous in December — one in 
Kentucky killed 23, one in Colorado killed 1, one in New Mexico killed 14, 
one in Washington killed 2, and a very bad one in Illinois killed 54. The 
total fatalities in explosions in the coal mines of the United States in 1932 
are 167, «nile every one of these explosions was due to some carelessness or 
negligence, it is apparent that fires and explosions are likely to occur, and 
that our underground workers should be at all times familiar witn tke best 
methods of protecting themselves if they continue to live after a fire or 
explosion occurs while trey are underground, 
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